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THE ELECTRIC FURNACE
(3) Resistor Tube Furnaces.—A furnace in this class consists of a conducting tube, suitably jacketed, with provision for passing an electric current along the tube to heat it. The tube is usually made of carbon or graphite, but sometimes other conducting materials are used, such as the Nernst earths which, become conductors when heated. A furnace having a tube of graphite or carbon has been described by Hutton.1
Fig. 69 shows a resistor tube furnace similar in principle to that of
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FIG. 69.—Resistor tube furnace.
Hutton. It consists of an iron case supported on legs and, lined with fire-bricks. The carbon tube passing through the furnace has its ends coppered and is soft-soldered into water-cooled copper holders. The holders are provided with windows, and a neutral gas, such as hydrogen, can be passed through the carbon, tube, Electrical connection is made from the holders by flexible cables to insulated terminals on the framework of the furnace. A large current
*R. S. Hutton and W. H. Patterson, Trans. Faraday Soc., i, 1905, p.   187; Electrochem. and Metall. Ind., iii, 1905, p. 455.o carry the electric current to the clamps. A window E of mica enables the operation to be observed. Considering the construction of this furnace it may appear at first that the radiation screen 0 might have been better designed for retaining the heat, but it should be remembered that when operating in a vacuum there is not the loss of heat which occurs in ordinary furnaces due to the circulation of heated air; moreover, the small mass of the radiation screen allows the furnace to arrive very rapidly at its final temperature, and this enables the temperature of the furnace to be determined quite accurately from an observation of the power supply. The furnace is calibrated by melting in it metals of varying fusibility and the current required to melt each metal is ascertained. A calibration curve can then be drawn giving the relation between current and temperature, and this curve is of such a nature that temperatures up to nearly 3,000° C. can be determined with a probable error of only 50° C. Thfe furnace can be used for a considerable time at temperatures up to about 2,000° C., but at higher temperatures the graphite of the spiral volatilizes and wastes away until a break occurs. The furnace was found to run for about nine hours at 2,500° C., and for only one hour at 3,000° C. The whole furnace is placed in a metal chamber R
